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Abstract: In this article, a technology has been developed for the bulk 
extraction of complex ore bodies with interlayers and rock inclusions, which ensures 
an increase in the completeness and quality of extraction of minerals from the 
subsoil, ensuring safe conditions for cleaning work and eliminating the likelihood of 
destruction of blast holes. 
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When developing shallow fields, substantiation of gross production is one of the 
main and most difficult moments. Gross and separate mining in the same mining and 
geological conditions gives a different amount of ore mass, differing in quality, and is 
characterized by different costs. 
Development of shallow deposits has a number of features that must be taken 
into account in the calculations. Changing power causes a change in the parameters 
of the systems, and first of all, the width of the treatment space. As studies show [1-
3], the economic indicators of the applied development systems largely depend on the 
width of the treatment space. For the correct selection of indicators of systems in 
specific conditions and comparison of indicators of separate and gross production, it 
is necessary to pre-set the optimal parameters for conducting cleanup operations with 
a given development system. The optimized parameter is primarily the width of the 
treatment area. There is an opinion [1] about the need to reduce the width of the 
treatment space, but there is no generally accepted method for determining the 
feasibility of this point of view. The optimal width of the treatment space is selected 
and justified on the basis of the total national economic costs for the extraction and 
redistribution of ore mass obtained from 1 ton of balance reserves. The calculation is 
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where nmax – is the maximum possible amount of recoverable metals under the 
given conditions, kg; ni is the amount of metals from 1 ton of reserves recoverable 
into finished products at a given width of the treatment space, kg; k – is the number 
of recoverable metals. 
The amount of metals recovered into finished products is determined by the 
formula 
,22221111 MnOnВnПMOПMOПП QQQn  +++=   (2) 
where ηП — output of ore mass per unit of grade development reserves, unit 
fraction; β(1…n) — share of each grade of ore in the mined ore mass, unit share; Q1, 2 – 
costs of obtaining metals from a unit of reserves, sum.; εM(1…n) εO(1…n) - extraction 
during beneficiation of Kaydogo grade ore in metallurgical processing, unit fraction; 
QВ – costs of obtaining metals from a unit of reserves during gross development, 
sum.; 
To substantiate losses and dilution at different widths of the treatment space, 

















where г, г'– coefficients, respectively, dilution and mixing in the gross 
development; тO– treatment space width, m; mЖ– thickness of the ore body (vein), 
m. 
Studies have established the dependence of the production cost of 1 ton of ore 
mass on the width of the treatment space. In general, such a dependence can be 









where Спост – a conditionally constant part of the costs (exploration, capital 
construction, opening, preparation, mining excavation) per unit of the mined ore 
mass, they decrease with an increase in the width of the treatment space, sum; Спер– 
conditionally variable part of costs (transportation costs, lifting and overhead costs). 
With a constant annual production capacity, they remain approximately constant per 
unit of mined ore mass, sum. 
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1 – raw data generating unit; 2 – block for generating current values of the width of 
the treatment space то; 3 – block for comparison and selection of the maximum 
possible amount of metals; 4 – block for calculating the amount of metals received in 
concentrate п; 5 – unit for calculating the cost of finished products when operating in 
optimal modes; 6 – block for calculating the amount of metals obtained by systems 
when operating in optimal modes nопт; 7 – block for calculating the total costs of 
metal production QВ, QС (с – metal content in reserves; then - the width of the 
treatment space; т – core power) 
Figure: 1. Block diagram for comparing options for separate and gross mining of 
complex ore bodies with interlayers and rock inclusions 
The cost of processing 1 ton of ore is also approximately constant and depends 
little on changes in the content of metals in it. 
The conditionally variable and conditionally constant parts of the costs are 
established by analyzing the calculation of the cost of 1 ton of ore mass or by special 
observations in the treatment blocks. 
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The minimum value determines the optimum clearing space width for the given 
conditions. 
Calculations for comparing options for separate and gross production can be 
performed using a computer. A block diagram of such calculations is shown in Fig. 1. 
Main conclusions 
1. The technology of bulk mining of complex ore bodies with interlayers and 
rock inclusions has been developed, which ensures an increase in the completeness 
and quality of extraction of minerals from the depths, ensuring safe conditions for 
cleaning work and eliminating the likelihood of destruction of blast holes. The 
developed technology contributes to the formation of stable chamber walls. This 
eliminates the likelihood of uncontrolled collapse of weakened ore and rock massifs, 
the levels of primary and secondary ore dilution and operational losses are reduced. 
2. Studies have established the dependence of the production cost of 1 ton of ore 
mass on the width of the working space during the gross mining of complex ore 
bodies, taking into account the costs of exploration, capital construction, opening, 
preparation and stope excavation. 
3. The gross mining of complex ore bodies with interlayers and rock inclusions 
was economically justified, as a result of which a block diagram was developed for 
comparing various options. 
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